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SAVING GOLD BY MEANS oF coRDuROYL/ 
By Me We. von bupaegieees 
PURPOSE OF THIS RIPORT 


Corduroy is used for saving gold in snall and large milling plants 
arcugnout the world. Investigations by the Metallurgical Division of the 
creau of Mines indicate that corduroy blankets, use? with or without a 
ra or jig in the mill classifier circuit, often are effective in concen- | 
cating gold end sulfides, especially if the gold does not amalgamate 
satily and if not enough sulfides are present to warrant the use of a shak- 
1g table, flotation cells, or cyanide pliant. . 


Most gold-mining countries include several or many small mines that 
*scuce siliceous ores low in sulfides and gold, which can easily be amal- 
mated or caught in traps or jigs or on corduroy and shaking tables. At 
rese mines the ore is crushed by stamps or ball mills, and the flow sheets 
iclude plates, flotation cells, and cyanide treatment, yet probably nearly 
;much of the pay minerals may be recovered by the less expensive plant. 
vell-known western maker of mine and mill equipment asserts, as the re- 
Jt of considerable observation of installed plants, that gold and other 
iya.le minerals should be caught as soon as they have been released by a 
Ji, and recommends jigs to do this. A suvplier of corduroy has informed 
; ‘nat at some mines this matcrial is being replaced by jigs that catch 
ld as fine as 400-mesh. But for the small operator, inexpensive eauip- 
"t such as a corduroy table may be tetter adapted and give a good recovery 
‘gold and associated minerals. 


CORDUROY 


Tne corduroy from whicn wearing apparel is made is unsuitable for gold- 
ving; that weave has narrow, closely spaced ribs and the fibers or threads 
‘€ not cut or free, as they are in milling corduroy. Figure 1 shows the 
erial commonly vsec for milling. Another milling weave has a slightly 
--r rid and space between ribs. The high side of the rib should be laid 
«etd toe nulp flow. 


«ne Bureau of Mines will welcome reprinting of this paper, provided 
the following footnote acknowledgment is used: "Reprinted from Bureau 
of Mines Inf. Circ. 7085." 


assistant mining and metallurgical engineer, Metallurgical Division, 
Sureau of Mines, 
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In the United States the American Cyanamid Co., New York City, sells 
corauroy direct and through supply firms to mining comanies. Only one 
width (28 inches) is handled. For quantities up to 5 yards the price is 
$2 a yard: for more it is $1.50. In Canada, feoebe Montreal or Vancowver, 
sales tax paid, Peacock Brothers, Ltde, of Montreal, quote $1.10 per yard 
for 28=inch and $1.35 for 36-inch narrow-ribbed corduroys 


As corduroy is probably the most efficient blanketing for catching 
gold, other blenketing, canvas, burlap, sacking, cocomat, skins with hair, 
and sponge rubber will be discussed only briefly, although these have been 
more or less satisfactory and are inexpensive. 


CORDUROY TABLAS 


For the average run of siliceous gold ores containing w to, say, 5 
percent of sulfides, corduroy tables are set at a slope of 1-1/2 inches ner 
foot; the range is 1-7/8 to 1-7/8 inches. Tables may be built so that the 
slope can be altered easily, or they may be hinged for adjustment by means 
of a handwheel and worm gear to accommodate pulp flow and permit washing 
into a special launder. If ccpper plates were usei at a mine, these may be 
removed and the corduroy laid on the tables, which should have the proper 
slope. 


In amal gamating practice tne pulp flows over the copper plates as a 
series of gentle, shallow waves to enable the gold to have contact with the 
mercury-coated surface; but a heavy flow does not prevent corduroy fron 
catching the gold and sulfides. (Sce fig. 2.) It is necessary, however, 
that corduroy be washed frequently so that gold end sulfides do not ac- 
cumulate to such depth that the ribs are buried and the riffling action 
StoDse 


Ores containing arsenic, antimony, lead, bismuth, talc, clay, or grap! 
ite, or acid mine water (all of which more or less foul mercury—coated 
copper plates and prevent amalgamation of gold) need not be considered whe! 
corduroy is used. Even if gold be coated it will be caught. 


Unclassified anc fairly coarse pulp may be run over corduroy. 


Although gold and rich sulfides caught on corduroz are bulkier than 
gold amalgem from copper plates, end therefore not so easy to handle, a 
strip of corduroy may easily be folded and stolen. To prevent theft, some 
plants enclose their corduroy tables and clean-up cquipment with heavy wir 
netting with a locked door. ‘The tubs or tanks in which the corduroy is 
washed also should have hingod lids of similar construction. 


ORE-TESTING WITE CORDUROY 


tne Metallurgical Division of the Bureau of Mires introduced the usc 
of corduroy in ore testing in 1936 as part of its regular procedure in 
determining preferred treatment methods for ores from various districts .3/ 


3/Davis, C. W., and Staff of the Ore Testing Section, Prorress Reports 15 
Ye tal lur ical rh ee Ohne Testing Studles: Bureau . Mines Repte of 
Investe B358 9375 De 08. 
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Figure 1.— Natural size of corduroy, end and top views. 


Figure 2.- Corduroy tables in the Paringa plant, Kalgoorlie, 
Western Australia. 
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According to their annual reports, the Ore-Dressing and Metallurgical 
laboratories of the Bureau of Mines, of the Mines and Geology Branch, De- 
partnent of Mines and Resources, Ottawa, Canada, make blanket (corduroy) 
concentration tests on many gold ores received for investigation. These 
tests are part of the standard testing program, vhich also includes amalga- 
mation, classification, flotation, and cyanidation. If corduroy recovery is 
satisfactory, it is so reported. It is also recommended that removal of 
free gold by jigs, traps, blankets, and copper plates be done in the grind- 
ing-classifier circuit; also, that such concentrates be barrel-amalgamated 
and reground prior to being returned to the mill circuit. Corduroy has been 
tested also to determine whether free gold escapes from flotation cells, 
zd, as this has been found to occur, the use of blankets or shaking tables 


is recommended for catching any elusive gold. 


In reply to an inquiry as to how the corduroy is cleaned thoroughly 
after each test so that any gold or sulfide entrapped in it will not salt 
ie test to follow, C. S. Parsons, chief of the Division of Metallic Minerals, 


la Ottawa, replieds 


When we are using the blankets, we depend entirely on the 
tailing assays and calculate from them and the head samples the 
amount of gold retained on the blankets. We nave nevér been 
able to obtain proper checks by washing, weighing, and assaying 
the product caught on the blankets. 


We do not believe that there is much danger of salting the 
tailings obtained from running different ores over the same blan- 
ket, as any material that is held in the blankets after being 
thoroughly washed is not likely to pass over into the tailings 
hen the blanket is used the second time. However, if we have 
to be very particular, we simply use a new picce of corduroy. 


We do not think that it is possible to wash the blankets 
entirely free of gold or gold-bearing sulfides, no matter how 
carefully the operation is carried out; and then, again, if 
you destroy the blanket and try to weigh all the material that 
has been caught on it, it is very difficult to sample this 
product, as it carries so much free gold. 


_ fests on the suitability of corduroy are also made at the school of 
‘hes, Kalcoorlie, Western Australia, wnaere considerable work on mineral 


“essing is done for the publice 
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LITERATURE ON CORDUROY 


Tre use of corduroy is mentioned rather casually in descriptions of 
milling plants, but it has received fairly extensive attention in a few 
papers. | 


In chapter 9, Gravity Concentration in Gold Mills, Rose and Newnand/ 
give flow sheets and discuss the use of blanketing, which includes blankets, 
canvas, and corduroy. They show tables at Morro Velho, Brazil, where the 
ore contains arsenopyrite, pyrrhotite, and other sulfides with rusty gold; 
the tables may be tilted sideways for washing by en overhead traveling frane 
for this operation; they show also a continvous canvas table and an ad- 
justable rubber blanket strake. 


PLANT PRACTICE 


_ The followings information has been precurved direct and culled fron 
published articles. Plant practice is described veil enough to guide any- 
One who purposes to use corduroye 


United States 
In his review of milling during 1938, Engelmenn®/ says: 


In treating gold and silver ores, increasing use is being 
made of combination processes. Installation of traps, riffles, 
blankets, jigs, unit flotation cells, tables, and other equip- 
ment in the ball-mill classificr circuit to recover gold at as 
early a stage as possible continues to replace the old-style _ 
plate amalgamation, wnether grinding is carried out in cyanide 
solution or in weter preparatory to concentration by flotation. 


A reading of several valuable reports on gold mining in the United St: 
based upon recent visits to mines by engineers of the Mining Division of t! 
Bureau does not reveal many mills that are using corduroy or any type of. 
cloth. Those mentioned and wnose flow sheets are given, are discussed 
hereafter. Apperently none were seen in Arizona, Nevada, and New Mexico. 


The firm that handles most of the corduroy in this country states tha 
it does not know how much is used each year; some is sold direct and some 
to dealers in mining supplies who probably have stocks of the material... 


von Bernewitz, M. W., Corduroy as a Gold-Saver: Eng. and Min. Jour., 


vol. 136, February 1935, ppe 63~67. 
American Cynnamid Co., The Use of aerial in Gold Ore Treatment: Ore- 


dressing Notes 3, March 195 » poe 1-U 
Chicanot, BE. Le, The Use of orduroy in Gold Milling: Canadian Min. Jo 


vol. 56, May 1535, Pp. 179-182, 
5/ Rose, T. Ke, and Newaan, W. A. C., The Metallurzy of Gold: Griffin's 
ee sree Series, Je Be Lippincott Coe, Philadelphia, 7th ede, 19° 


6/ pepe eean’ th Ee W., Ore saa San a end Gold Milling: Min. and Met., 
Pca 20, January 1939, pp. 
722 Su Ah as 
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tayforaL! states that blanket strakes, one of the oldest methods for 
tecovering free gold, are again being used extensively; but whereas pre- 
“qiusly they generally supplanted amalgamation plates, they now often re- 
lace theme Gayford briefly explains the use of cordutoy, shows a self- 
waning blanket table, and gives the cost of labor involved in washing and 
“aging blankets as 3 to 5 cents per ton of ore milled. 


-. Jackson and Knacbe1’/ said the following in their report on milling: 


Blanket tables, consisting of flat, sloping surfaces covered 
with strips of corduroy, blenket cloth, coco matting, or coarse 
wven canvas, are used in many plants. ***, The heavy minerals 
including gold, sink to the bottom and are caught in the rif- 
fles of the corduroy or between the fibers of the matting or 
other material that may be used. ***. Concentrates are washed 
fron the blankets at short intervals. 


Blankets, matting, and riffles have two rather distinct 
fields of use: In the earlier practice, bleanxets were employed 
chiefly as scavengers or guards to catch anv gold not retained 
on the plates [copper] or saved on shaking tables, and they are 
still recognised as excellent devices for this purpose. Later, 
they became cometitors of plate amalgamation md have directly 
Yreplaced the plates in sone mills, notavdly on the Rand. Although 
they [blankets] usually do not. save as much free gold as plates, 
they cost considerably less to operate, and where the pulp is 
subjected to further treatment, they freauently yield improved 
economic results. 


California 


_ Probably a considerable amount of blanketing was used in California 
in the past, but it is reported by engineers who have spent months in the 
Mate during the past 2 years that little corduroy is to be seen. One 
veler in the cloth informs us that it supplies six gold producers. 


_ In Mariposa County, the Oaks and Reese mine has a 4O-ton Marcy ball 
“ll Wth a jig in the circuit with a classifier. The pulp then flows over 
* copper plate, a shaking table, md a corduroy table 18 inches by 14 fect. 
es Corduyoy washings are panned. ‘The ore is siliceous, according to 
‘) W. Horton of the Bureau of Kincs. 


U sayford, Eynest, Ore Trcatuent as a Factor in Small Gold-Mining Enter- 

,, prises: Trans. Am. Inst. Hin. and Met. Eng., vol. 112, 1934, pp. 561-563. 

if Jackson, Ce Fe, and Knachbel, Je BY, Gold Mining and Milling in the United 
States and Canada: Bureau of Mines Bill. 363, 1932, pe 109. 
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Logan's general reportd/ on mining and metallurgy of the al Lode, 
California, contains little on the use of corduroy. 


At the Montezuma-Apex, Eldorado County, the ore consists of quartz 
and Mariposa slate. Coarse gold occwrs in places. The plant handles 20 
tons per day. About 70 percent of the gold is saved by amalgamation (pre- 
sumably from trap and corduroy conceutrates ground with mercury) and 7 
percent in sulfides, which comprise 3 percent of the ore. Following each o! 
two Marcy ball-mills are six hydraulic traps and then 41/2 square feet of 
corduroy. The overflow from these tables runs to two Dorr classifiers whose 
overflow goes over two lots of 30 square feet of corduroy. For periodic 
clean-1p of classifier free gold is another lot of 30 square feet of cordur 
Concentrates from the traps and corduroy are tabled, barrel-amalgamated, 2: 
the amalgam retorted, Flotation recovers tue rest of the sulfides. 


Idaho 


Lorain! 1 gl0/ description of Idaho County, Idaho, includes the following 
as to the use of corduroy: 


Shamrock or New York mine. - The quartz vein contained free gold, py- 
rite, arsenopyrite, and galena. The ore was broken by a jawcrusher and 5 
stamps, which reduced § to 10 tons per day through 35—-meshe The pulp flowe 
over two /- by 5foot copper plates and one } by 6-foot corduroy table, 
all set at a slope of 1-1/2 inches per foot. The corduroy saved 10 pounds 
of concentrates per ton of oree 


Robinson or Dixie Dike mine. - In a sampling of this property at the 
rate of 40 tons per day the plant had a 2- by 4~foot blanket table below 
the ball mill and another of similar area for the Dorr classifier overflow. 
Flotation cells followed. All concentrates were lightly roasted and cy- 
anidede 


Montana 


In summarizing milling practice in the Tobacco Root -fountains region, 
Montana, Lorainll/ said: 


9/ Logan, Clarence A,, Mother Lode Gold Belt of Californias: State Divisio 


of Mines Bull. 108, 1934, 240 pp. and maps in pocket. (A flow sheet 
similar to that shown is to be founc in Ernest Gayford!'s Ore Treatment 
as a Factor in Small Gold-Mining Enterprises, Transe An. Inst. Mine & 
Met. Eng.e, vole 112, 1935, pp. 549-569. ) 

10/ Lorain, S. H., Gold Mining and Milling in Idaho County, Idaho: Bureai 
of Mines Inf. Circ. 7039, 1938, pp. 36 and 54, 

11/ Lorain, S. H., Gold lode Mining in the Tobacco Root Mountains, Madi so: 
County, Mont. Bureau of Nines Inf. Circe 6972, 1937, 74 ppe 
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Milling practice is simple and generally uniform. All 
plats operating in 1936 were using bulk flotation, supplemented 
insome instances by plates, blankets, traps, or unit flotation 
cells for the recovery of coarse free gold or partly oxidized 
sulphides. The only cyanide plant in the region was idle. 


One mine in the Virginia City district is making a high re- 
covery on partly oxidized ore by intervosing a hydraulic trap 
in the ball mill-classifier circuit. In other goldemining re- 
gions an excellent recovery has been obtained on partly oxidized 
ore by the use of plates or corduroy blankets in the ball mill- 
Classifier circuit, and additional plates or blankets to treat 
the classifier overflow: the sulphides are then recovered by 
flotation. 


Nwo examples of the use of blanieting in this region will be given: | 


Goldschmidt. ~- The ore consists of oxidized quartz lenses and stringers 
long a bedding-plane fault in limestone. Ore of lower than shipping grade, 
+0 duap ore, was crushed and milled in a 10-stam Straub mill. ‘The puip 
lowed over a 35- by 90-inch copper plate in two sections followed by two 
3- by 5U-inch blanket tables used alternately, The recovery was 83 percent 
2 $10 to $12 ore when.12 to 15 tons daily was being milled. 


Marietta. - Mineralization of the quartz lenses is »rincipally free 
eld and auriferous pyrite, with some arsenopyrite and golena. About 1,000 
22s per month was milled and floated. Tailings from the eight cells passed 
ver a h-inch by 10-foot blanket table, thence to waste. ‘The pulp is low 
vale, so the blankets catch little gold. (These blankets would act some-~ 
at as a pilot shaking table to determine the loss from flotation.) 


Oregon 


che White Swan plant, Virtue district, Oregon, according to Loraint2/ , 
‘Sa box distributor in circuit with a Dorr simplex classifier and a Marcy 
ll mill. It feeds a blanket toble of six 2~foot-square sections, and 
<re is an auxiliary blanket table of four 2-foot sections in reserve. . 
centrates from the blankets were washed and passed over a Wilfley table 
+8e€ concentrate was ground and amalgamated in e barrel & hours with lye 
45 hours with mercury. 


Tais plant handled about 4O tons per day and saved 80 percent from $10 
” | | | 


en | 


Canada 


_ According to a list of sales of corduroy prepared by Peecock Brothers, 
“ited, Montreal, distributors of the materiel, about 140 individuals and 
“Danies in Canada have used or are using it. 


/ lorain, S. He, Gold Mining and Milling in Northeastern Oregon: Bureau 


of Mines Inf. Circ. 7015, 1938; pp. 26-28. 
5 | -7- 
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Several of the descriptions of the use of corduroy in the Dominion 
are taken from a pamphlet giving representative flow sheets of Canadian 
mills published by the Canadian Mining Manual. 


British Columbia 


Considerable interest end space are being given to the Zeballos area, 
180 miles north of Victoria, Vancouver Island, British Columbia. Native 
gold appears to be consistently associated with pyrite, arsenopytite, gala: 
and sphalerite, yet it cccurs largely in the quartz and calcite gangue in 
close proximity to them rather than within thom. At the Privateer mine, 
which is in rugged country and has rich poc‘:ets of gold-silver ore, accordix 
to MacDonnell!: » careful sammling and testing showed that the flow sheet 
should embody washing, sorting, single-stage crushing, milling in cyanide 
solution with jig and classifier in closed circuit to 80 percent through | 
200 mesh, blanketing of classifier overflow as a safety factor, and cyanide 
tion. Jig and blanket concentrates are ground end amalgamated in a barrel. 


Nova Scotia Ores 


The gold in Nova Scotia ores occurs doth free and intimately associated 
with sulfides, chiefly arsenopyrite. Much of the gold is fairly coarse and 
crystalline, especially when in white quartz, but when in slate it is 
generally in thin plates amd scales, frequently coated and discolored. for 
this type of ore, Roach suggests the flow sheet of figure 3. Itis . 
designed to recover, cheaply and effectively, the free gold in a form readil 
sold to the Ottawa Mint and the aurifcrous sulfides in a concentrate ac- 
ceptable to a custom treatment plant. As shown by the flow sheet, which is 
suitable for any mine producing such ore, concentrates are caught by trap, 
jig, and blankets of corduroy. The third process would catch fine gold and 
sulfides that escape the jig and should have a surface of at least 1/4 squar 
foot per ton of orce Corduroy should be washed frequently to prevent 
undue loss, All the concentrated material, including heavy stuff in the 
boot of the classifier, should be ground in a barrel with water, lime, and 
mercury and the pulp therefrom flowed through an anelgeam trap and then over 
a small copper plate. The pulp may then be collected, drained, dried, and 
sold if assays show it to be worth shipping. 


During 1936, the ore-dressing laboratory of the Mines and Geology Bran: 
Department of Mines and Resources, Ottawa, Cmada, made some blanket (cordu 
tests on ore from the Blockhouse area, Nova Scotia. ‘This consisted of whit 
quartz with free gold, iron pyrite, arsenopyrite, and chalcopyrite assayins 
0.90 ounce of gold and 0.18 ounce of silver per torn. Test 15 included grin 
ing the ore so that 96-1/2 percent passed 200 mesh, the pulp was run over 
corduroy, and the tailing was floated. The flotation concentrate assayed 


13/ MacDonnell, G F., The Privateer Mine, Zeballos: Paper presented at 


annual western meeting, Canadian Inst. Min. and Met., Vancouver, 
November 9-11, 1938; ‘the Miner, vol. 11, December 1938, pp. 29-36. 


14/ Roach, A. G., A Flow-Sheet for Nova Scotia Gold Ores: Cenadian Min. 
and Met. Bull. 314, June 1938, pp. 228-231. 
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Figure 43.- Flow sheet suggested for Nova Scotia gold ores, 
as described. 
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Figure 4.- Ball mill suitable for grinding and amalgamating 
rich material from corduroy or other cloth, jigs, traps, 
copper plates, and tables. 
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3.68 ounces per ton and the tailing 0.04 ounce, and the calculated gold con= 
tent of the blanket concentrate was 117.4 ounces and it contained 69.13 | 
percent of the gold. | 


Ontario 


_ Porcupine United mine. ~ At the lower end of each ~ by &foot copper 
plate at the Porcupine United mine was attached a 42~ by U@~inch sheet of 
1/8-inch iron upon which corduroy was laid, according to VaryeL This was 
held down by an iron bar 1/8~inch thick and 2 inches wide resting in notches 
cut in the table frame. The slope was 1-5/8 inches per foot. Torty percent | 
of the total gold recovery was made on the plates and 35 percent on the 
corduroy, which caught fine gold, pyrite, and mercury that escaped the plates, 
The corduroy was washed each time the plates were dressed. 


The plant handled 20 to 3% tons per day of ore consisting of quartz 
with mineralized schist, or banded quartz-schist, or stringers of quartz 
in schist accompanied by pyrite and visible gold, of which 75 percent is 
free and mostly fairly coarse. 


Dome mine. =~ Gold in the ore of the Dome mine, Porcupine district, 
(ntario, is so free that 70 percent or more is caught on corduroy tables. 
The writer saw these tables in 1935 and noted the gold and sulfides on the 
cloth that was being washed, their grinding in barrels, and the squeezing 
and retorting of the amalgam. en the former mill was burned 10 years ago 
rete plates were used. Hal describes the present practice as follows 
n part: 


Each of the 28 tables has an area of 27 square feet and a slope of 
1-3/8 inches per foot. The corduroy blankets are backed with cheesecloth 
and reinforced at the ends with canvas. ‘They are 28 inches wide and 5 feet 
long, three to a table, and overlap 3 inches. The rough edge of the material 
faces the flow of pulp. A blanket lasts about 90 days and is soaked in 
cyanide solution before being discarded. Two men change all the corduroys 
every 1-1/2 hours, and a third man washes them in a tub. When ready to be 
Temoved, they are rolled to prevent the loss of rich material. There are 
two 31- by 60-inch amalgamating barrels for the washings. ‘They hold 1 ton 
of concentrates and 500 pounds of 1-1/2-inch balls and are run 18 hours. 
Then mercury is added, and the barrels are run mother 1-1/2 hours. ‘They 
are then emptied and the amalgam is cleaned with hot water, squeezed to about 
atl mercury, and finally retortede The mill pwp eventually is cy- 
ed. 


15) Vary, Ronald A., Amalgamation Practice at Porcupine United Gold Mines, 


Ltd., Timmins, Ontario: Bureau of Mines Inf, Circ. 6433, 1931, 5 Dp. 


end 1 flow sheet. | 
16/ Hall, James D., Mining and Milling at Dome, Hollinger, and McIntyre: 
Canadian Min, and Met. Bull. 318, October 1938, pp. 481-482. 
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Little Long Lac mine. ~ The flow sheet of the Little Long Lac plant 
shows blanket tables receiving overflow pulp from the ball-mill classifier 
end pulp from the tube mill, ‘The table concentrate is treated as usual, 
and the table tailing goes from a cone to the mill classifier and to the 
classifier that follows the tube mill. 


Pickel Crow Mine. - The Pickle Crow flow sheet shows gold treps in th 
two ballemill classifier circuits and six blanket tables for each preceding 
tne primary pulp thickeners. Cyanidation is by countercurrent treatment. 


Quebec 


Siscoe mine. ~ The flow sheet of the Siscoe plant shows the ball-nill 
classifier overflow passing to a cone and then to three blanket tables 48 
feet long with a fall of 1-3/8 inches in 12 inches. The concentrates are 
barreleamalgamated, run over a copper plate, milicd and classified, and 
the pulp returned to the main mill circuit. 


Sullivan Consolidated mine. - The flow sheet of the Sullivam Consoli- 
dated shows four corduroy tables in parallel, with an area of 240 square 
feet, being fed from the mial-classifier overflow. These concentrates, 
with those from hydrmlic traps, are ground and amalgamated. 


The Philippines © 


Demonstration mine, — Bell's concise description=/ of the Demonstra- 
tion plant near Baguio, Philippine Islands, includes a few lines on corcaw 
and the flow sheets show where it is placed. : 


There are two circuits, connected at two points, one (250 tons daily, 

for oxide ore and one (150 tons daily) for sulfide ore. The former is 
cyanided and the latter floated, and the concentrates are shipped to Taco: 
Wash. 


The ores assay 0.23 ounce and 0.354 ounce gold per ton and contain a 
little silver, copper, lead, zinc, and other minerals. 


In the oxide grinding-classifying circuit is a jig followed by two 5 
by le~-foot tilting corduroy tables. In the sulfide circuit are two unit 
flotation cells followed ty three 3- by 19-foot tilting corduroy tables. 


In the oxide ore are a little refractory sulfide and coated gold, wr 
are transferred from the jig and corduroy to the sulfide circuit, and fre 
the sulfide ore most of the free gold is recovered by the matt cells and 
corduroy before flotation. 


Bell, George A., Milling Practice at Demonstration Gold Mines, Ltd., 
Philippine Islands: Am. Inst. Mine and Mete Eng., Mining Technol., 
Tech. Pub. 1017, January 1939, 7 poe 
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Milling and cyanidation cost $1.42 per ton to extract 88 percent of — 
the gold; milling, flotation, and marketing cost $2.71 per ton to extract 
/0 percent; and corduroy operation costs 1.05 cents per ton of ore milled. 


Replying to a request for further information, Bell stated that the 

corduroy tables were built by the mill carpenter at a cost of $25 each. 
-ssy are lined with zinc-coated iron to prevent leaking. A wide-wale cor 
iuroy, which has a life of 12 to 15 months, is cut into strips and wedged 
‘om by 1/2— by 2-inch cleats, which act as riffles and aid in collecting 
sold. Washing is done on the tables themselves. Every 2 hours the feed is 
cut off a table and the slime hosed off, leaving a clean concentrate. ‘The 
‘able is then tilted back and the corduroy taken wo and washed down the 
tadle into a screened launder, which leads to the concentrate thickaner. 
ue tilting feature is important because the grade of concentrate and re- 
covery of gold is greatly affected by the slope, dilution, and volume pass- 
ing over a table. The average slope is 1 inch per foot and there are lel 
square feet per ton of solids per 24 hours. The corduroy tables save 70 
sercent of the fine free gold ard the concentrates average 4 ounces per ton. 
sccasionally, the corduroy is acid-treated to remove lime and slime, and 
vorn=out material is burned to ash and melted in the clean-up. The cost 

f operating corduroy tables is 1.05 cents per ton of ore, 1 cent of which 
-3 for labor. 


Additional information on the Demonstration plant is given by Bell in 
tne Philippine Mining Year Book, 1939, published by the Chamber of Mines of 
-2¢ Philippine Islands,prepared by Ralph Keeler and others. ‘Two flow sheets 
show where the blanket tables receive and discharge the pulp. Final con- 
centrates from the corduroy tables and unit flotation cells are thickened, 
‘iitered, partly dried, sacked, pipe~sampled, and shipped to a smelter. 


Suyoc Consolidated mine. ~ According to Weeklay and IversonL&/ , ore of 
tne Suyoe Consolidated, miles north of Baguio, Philippine Islands, assays 
+9 ounce of gold, also some copper pyrite, iron pyrite, eplialert te: and 
csalenae The plant capacity is 250 tons per day. Free gold is caught on . 
‘aree 30-inch by 20-foot corduroy tables in the circuit between the ball mills 
¢ classifiers. The pulp is 1/4-inch trommel undersizee The corduroy con- 
cxtrate is tabled and the concentrate is ground end analgamated while the 
vadle tailing is returned to the general circuit. In the circuit for the 
combined flotation concentrates, two 18-inch vy é-foot corduroy tables follow 
4 mall ball mill. The concentrate is ground and amalgamated and the table 
veiling is reground. 


Replying to a request for further information, Weekley stated that the 
‘ope of the tables that treat the minus 6-mesh pulp from the ball-mill dis- 
narge is set at-1-1/2 inches per foot. These tables are pivoted at the 
<rer end so that by means of wedges the slope can be varied from 1 inch to 
2/2 inches, Other tables fed with 95 minus 200-mesh pulp are set at 1 

ach per foote 


-3/ Weekley, Ce Ae, and Iverson, "He Ge, Suyoc Mill Treats Complex Ores: 
Inge and Min. Jour., vol. 138, Auzust 1937, poe 4¥15~417. 


7226 peas age 


Google 


IC. 7085 


The corduroy is washed off into a steel tank every 2 hours. Consider- | 
able pyrite is collected with the gold, but it is passed over a half-size — 
Wilfley table before amalgamation. Table tailings return to the mill circuit 
and gold concentrates are ground in a pan amalgamator of local and satis- 
factory design. It is 3 feet in diameter and is loaded with about a dozen 
4uvinch steel balls. An eccentric on the shafting gives the pan a motion 
similar to that of hand panning. A little caustic soda is used during anal- 
gamationg In 1938, 33 percent of the total gold in the ore was caught by 
corduroye 


Costa Rica 


Individual mining operations in Costa Rica, Central America, are small, 
according to Bennettlay but the total gold output is considerable. Along 
the Cordillera Central the vein filling in general is soft quartz in the 
upper levels and sometimes a tough, sticky gray clay with quartz stringers. 
Milling methods are simple, with more or less handwork. Soft ores are 
washed in a trommel ahead of the crusher and milled to 40-mesh. Plate 
enalgamation is common, followed by corduroy or flotation. Concentrates 
often are low in grade, and shipping and smelting costs are high. 


Africa 


Rand, Transvaal 


Plate amalzamation on the Rand has given way to corduroy, and Prentice 
has the following to say: 


Corduroy concentration, followed by barrel amalgamation 
of the re-cressed concentrate, erfects an average recovery 
of 50 percent of the gold in Rand ores at a cost of 1.4 pence 
(2.8 cents) per ton milled, and mercury consumption is now 
only one-tenth of what it was when plate amalgamation was in 
general usee 


On the Rand, more than 54 miliion tons of 4-1/2-pennyweight ore is 
treated annually. MThis ore contains some iron pyrite, with which the gold 
is associated. 


A quartz vein in sane is being mined at the Reitfontein mine, ang 
30 percent of the gold has been caught on corduroy, according to Boxall .&+ 


19/ Bennett, Evan, Gold Mining in Costa Rica: Eng. and Min. Jour., vol. 1 
January 1939, poe 56-58. 

20/ Prentice, T. Ke, The Witwatersrand Gold Mining Industry and its Metal- 
lurgical Development: Jour. Chem., Met., and Min. Soc. South Africa, 
vol. 37, August 1936, p. 30. | 

21/ Boxall, W. P., The Reitfontein (1.C.L.) Mine, Sable: Jour. Chem., Met 
and Min. Soc. South Africa, vol. 39, October 1938, pe 9b 
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The oxidized ore contains 78 percent silica and the pyritic ore 25 percent.. 
Between the Dominion ball mill and Dorr classifier, whose product is 60 to 

70 percent through 200 mesh, are three corduroy tables. The washings there- 
from are barreled for 17 hours, when mercury is added; loss is 0.37 ounce pertm 
crushed. Barrel tailings pass through a trap and then mix with the concen- 
trate from the Geco flotation cells. Concentrates are sold. 


Plate amalgamation was unsatisfactory for this ore because of the 
action of arsenopyrite. There is no cvanidation at this Mine. 


West Africa 


According to Hastings 22! in an address on February 22, 1939, to the 
Chemical, Metallurgical, and Mining Society of South Africa, in Johannesburg, 
the metallurgy of the auriferous conglomerate of West Africa is simple. 

This "banket" is similar in appearance to that of the Rand, South Africa, 
but it has no sulfides and the pebbles are cemented by sand and granular 
hematite. The gold content is extremely fine. In one of the newer plants, 
ball mills are in closed circuit with corduroy tables. At a reduction 
treating quartz ore in which are carbonaceous minerals and sulfides, the 

ore is milled by stamps followed by corduroy and the pulp is reduced further 
in ball mills followed by corduroy. The corduroy strakes save 85 percent 

of the gold in the ore, vhich is higher than the recovery at the Dome mine, 
Ontario. 


Australia and New Zealand 


Considerable corduroy is used in Australia and ordinary blanketing 
has long been employed in New Zealand. 


Western Australia 


Corduroy is to be found at mines where oxidized and sufide ores are 
milled, also where roasted concentrates are treated. 


Lake View & Star. - According to the last annual report of the Lake 
View & Star Co., Kalgoorlie, which floated 619,919 tons of sulfotelluride 
ore during the year, the onion~sack strakes collected free gold worth 
$102,000 (say, $400,000 at current exchange), from the pulped roasted con- 
centrates. This represented 12.4 percent of the total mill heads. A total 
of 52,675 tons of concentrates was handled last year. 


In the milling plant are corduroy tables in the ball mill-classifier 
Circuit and in the classificr-overflow and bowl-classifier circuit. These 
are known as primary corduroy anc secomary corduroy and are 3 feet wide.. 
The former has a grade of 1 in 8 and a pulp flow of about & tons per square 
foot per day, and the others are 1 in 10 with 15 tons per day. A compari- 
sn with the tables for calcine, on which onion sacking was used, shows 
1-1/ 3 tons per foot per daye The wide~ribbed material was favored when the 
writer visited the plant in 1933. : 


22] Hastings, Be Je, West African Mining Conditions; South African Min. and 


Eng. Joure, vole 50, Mar. 4, 1939, pp. 11-13. 
1226 13 6 


Google 


TeC. 7085 


Hannan's North. ~- At this mine the ore is washed, sorted, screenei, 
crushed, stamped, classified, and tube-milled. The stamp and tube-nill 
pulp flows over tw grouns of five }by 6—foot corduroy tables having a 
slope of 1-1/4 inches per foot. ‘The concentrate is ground and amalgamate’, 
and the ore slime is cyanided by counter current decantation. The plant 
treats 3,000 tons a month. 


Kalsurli ore treatment. ~ This plant treats ores from the Boulder 
Perseverance, North Kalgurli (1912) and Enterprise mines. The 3- dy }foot 
corduroy tables are set at 1 in 6 and save gold from the ball mill-classizie 
circuit. The flow is gentle and wavelike, similar to pwlp from stams six 
‘ over copper plates. This mill treats over 20,000 tons per month. 


LAUNDERS LINED WITH CORDUROY 


Launders lined with corduroy ani other fibrous materjal: are used more 
or less on dredges and in copper plants to save as much as possible of tke 
gold discharged in the tallings. 


At the Johnson mine, near Octave, southern Yavapai County, Arizona, 
the ore consists of quartz and gold-bearing sulfides. The 50-ton plant 
includes gold traps, shaking tables, and flotation cells. In the circuit 
where a trap receives the undersize from the ball-mill screen, the tailing 
from the trap goes to a corduroy leunder. Its tailing is tabled and 33) 
concentrates are zround and amalgamated with material from the traps. 


TREATMENT OF CORDUROY CONONITTRATESS 


As the forcgoing descriptions of the use of corduroy give details of 
the procedure in the clean-up and production of gold, little need be adcea 
heree | 


Several methocs are employed in the handling of corduroy concentrates. 


First, these are washed off the cloth at intervals by rinsing them in 
a tight box, tub, or tank with or without a filter bottom. The concentra: 
soon settle and the water may be siphcned or filtered offe 


If they are to be sold, the concentrates should be sun-dried or driec 
by artificial heat, a little moisture being left to prevent dustinesse 1 
material should be mixed, coned, and quartered on a clean floor or cloth % 
get a representative sample for assay. The coarse gold is likely to make 
check assays difficult. | 


Arrangements should then de made to send the carefully bagged materi: 
by express or parcel post to some smelter. 


Metzger, 0. H., Gold Mining and Milling in the Wickenburg Area, Mari- 
copa and Yavapai Counties, Arizona: Bureau of idines Inf. Circ. 6991, 
1938, PPe 31-326 


7226 rr) 


Google 


IeCe 7085 


Unless conditions favor shipping concentratcs to a custom plant, it 
“is better not: to do so but to treat them at the mine, as is commonly done. 
“thoy may be ground and amalgamated in a barrel (fig. 4) or Berdan pan, as 
“nade by equipment manufacturers, or in any available grinding machine. the 
‘harrel is partly filled with washings and water, with a little lime or lye — 
‘anda few grinding rods or balls. Aftcr several hours the barrel is opened, 
nercury 1s added, the door is closed, and amalgamation proceeds for an hour 
or more, Then the barrel is re-opened and tne pulp is thinned with water 
-and flowed over riffles, which catch the amalgam and surplus mercury. ‘The 
aalgan is cleaned anc either squcezed throven a cloth and retorted, or the 
wale is retorted. The sponge gold may be nelted into bars or sent direct 


-to tne minte 


Because the pulp or tailing from an amalgamating barrel contains small 
globules of amal.zam and more or less rich varticles, it should not be rm 
vo waste; the naterial may be settled ond dried in a tank or dam and then 
Sold or fed to the mill or run or pwmyed to mix with the main ‘low of mill 
“ for re-treatnent. Eventually, everything of valwe is recovered by 
such Means. 


CORDUROY FOR PLATINUM ORES 


, i the section on Ore Dressing and Metollurgy of the platinun ores of 
 “Tensvaal, Wognerett/ mentions ond shows the use of corduroy. In the oxi- 
dized zone of the dunite deposits the platinum exists in the metallic state. 
‘After much experimentation the flow sheet at the Onverwacht mine had a trap 
a netallics below the stamps and one below the tube mills. Pulp from the 
: 1 passed over Wilfley tables and the tailings therefrom over James tables 
ooo Metallics from the traps were tabled and the heads hand- 
renee acid~treated successively with 10 percent of sulfuric acid and 

- ne nitric acid; the product assayed 82 percent platinumgroup metals. 
oo ttable and corduroy concentrates were treated in lots of 1,000 

. -§ for 2 hours in a barrel with nercury, zinc amalgam, copper sulfate, 
Gree eda: acid, The dirty amalgam was reanalgemated for 1/2 hour with 
slfurig a bing agents and then treated in earthenware jars with dilute 
Donge y acid to romove iron and zinc. ‘The amalgan was retorted and the 
gee sorted, and acid-treated, giving a product of 70 percent 

slant g “stou metals. This analgeamation recovered 98 percent and the whole 

© to 8 percent. 


Su the os 
Dats a product assayed 60 percent platinum-group metals, but mostly 


A | 
ene Potgietersrust plant, a uwixture of oxidized and sulfide ores 
“atrated by flotation, tabling, and corduroy. Shaking corduroy 


a3 Cc 


Wo 

aga 

Olives ees Ae, Tne Platinum Deposits od Mines of South Africa: 
Boya, Edinburgh, Scotland, 1929, pp. 272-284. 
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tables followed the tube-mill and stationary corduroy tables for the tail- 

ing therefrom, and corduroy for the middlings from the recleaner cells for 

the Minerals Separation rougher cells. Corduroy metallics were tabled end 

the heads treated with a magnet and acid. ‘The final product assayed & per- 
cent platinumgrow metals. 


RUBBSR MATTING FOR SAVING GOLD 


Rubber matting or sponze rubber is used at some mines for saving goli, 
We Lave a sample of the matcrial but have never seen it in use. It is 
about 1/8 inch thick, has a rough surface and many pinholes, and looks as 
though it might catch gold; the Denver Equirmernt Coe and others recommend 
its use. 


One exarple of its vse is in the 50-ton plant of the Golden Anchor 
mine, Idahocd/. The ore carries free gold ent silver and in sulfides. ke 
tailing from a Denver jiz passes to an Atins classifier, whose overflow 
goes over three ll-inch by le-foot parallel tables covered with rubber matii 
and the tailin; from the sixth flotation ccll is passed over one rubber- 
matting table of similar size. These tables slope 1-1/4 inches per foot, 
they are cleaned up every two days, and the concentrates are barrel-anal- 
-gamated with those from the jig. These account for 76 percent of the gold 

recovered. : 


Another example of the use of gonge rubber is the Mossback mine, nec? 
Oatman, Ariz. The ore consists of brecciated andesite and calcite with 
some quartz; the gold is in fractured parts of the veinse The small nill 
of 1934 had a sponge-rubber mat between the Harding mill and Dorr simplex 
classifier, whose overflow passcd through a S-inch launder lined with tha‘ 
material. The mat was washed every 2 hours and the launder once a daye 
The concentrates were ground in qa 3-foot pan and amalgamated, and accounted 
for half of the gold in the ore2o/. Rubber was not used in the reconstruct 
plante 


RECOVERY OF GOLD IN TAILINGS FROM COPPER QRES 


Accompenying Engelmann!s review of ore concentration and gold nilling, 
cited, is a picture of some of the launders for saving gold from flotation 
tailings at the Arthur plant of the Utah Copper Coe ‘The recovery plant at 
the Magna mill, as in 1935, has been described by Engelmanne e Ten-ounce 
burlap wes found to be the nost cconomical material to use. There are two 


orain, S. H., and Davis, W. B., Mining and Milling Metnods and Costs 
of the Golden Anchor Mining Co., Burecorf, Idano: Bureau of Mines 
Inf. Circ. 7024, June 1938, pe Ee | | 

26/ Gardner, E. D., Gold Mining and Milling in the Black Mountains, Wester 
Mohave County, Arizona: Bureau of Mines Inf. Circ. 6901, September 
1936, pe 356 

27/ Engelmann, E. We, Recovery of Gold from Copper Mill Taoiling: Min. ans 
Met., vol. 16, August 1935, pp. 331-332. 
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banks of lamders set at 3/16 inch per fcot. The fabric, which is slightly 
wider than the launder bottom, is held down at each side by blocks and 

vedges. About 2 square feet of burlap is used per ton treated per 24 hours, 
Pup is fed to the launders from a concrete distributing tank arranged so 
wat any one launder may be cut out of service for cleaning or other reason. 


As to the gold, most of it is coated so that it does not respond to 
flotation or to cyanidation, and 75 percent of it is caught in the first set 
cf lauders in the first 500 feet. ‘The clean-up cycle is 40 days. When 
‘ae flow of pulp is stopped, the burlap is washed carefully with clear water 
‘0 remove some sand and slime, and before it is dry it is cut into S-foot 
lengths. These strips are hung on racks in a drying house and are then 
cured in a stove, as much as 250 yards ina day. After being screened, 
‘veighed, and sampled, the concentrate and ash are sent to a smeltcr. 


The saving of gold in covper-mill tailings by corduroy is practiced 
ata number of large mines and has been found profitable, cspecially in 
venada, 
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